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Goals of SB277 Project

• Analyze Twitter communications about SB277 
with respect to:

1) Communication theories, i.e., Multi-level Model 
of Meme Diffusion (Spitzberg, 2014)

2) Social Network Analysis

3) Behavioral Health Analysis

4) Integration of these analytic methods and 
perspectives





http://vision.sdsu.edu/hdma/smart/vaccineExemption

Vaccine Exemption SMART dashboard

http://vision.sdsu.edu/hdma/smart/vaccineExemption


Prevalence of tweets mentioning 
SB277

• Between May 27, 2015 and April 29, 2016, 
133,755 tweets mentioning SB277 were 
downloaded by SMART Dashboard



Timeline of Some SB277 Events

Date Event

2/19/15 SB277 introduced by Richard Pan, MD

6/25/15 SB277 passed CA Assembly floor

6/29/15 SB277 passed CA Senate floor

6/30/15 CA governor Davis signed SB277 into law

7/28/15 Dr. Pan battled recall by anti-vaccine activists

9/16/15 Trump linked child vaccines to autism in Republican primary debate

9/30/15 Referendum to repeal SB277 failed to get enough signatures

10/13/15 CA governor Davis signed SB792

1/11/16 Mark Zukerberg posted picture of daughter being vaccinated

2/10/16 Anti-vaccine billboards go up to coincide with Super Bowl 50

4/13/16 Robert De Niro supported anti-vaccine movement on TV

7/1/16 SB277 went into effect



Social Network Analysis



Overview of Social Network Analysis

• To characterize the social networks of twitter 
users tweeting about SB277

• Tweets within 5 days of 9 major event (2 days 
before and 2 days after) were analyzed

• In-degree, out-degree and page-rank analyses 
performed to understand similarities and 
differences



In-Degree, Out-Degree & Page Rank

• In-degree – measure of how popular someone 
is 

– Number of times a person is mentioned (@) and/or 
their tweets are retweeted by other users

• Out-degree – measure of how active someone 
is

– Number of other twitter users mentioned or 
retweets by a user

• Page-rank – similar to In-degree, but weighted 
by the influence of the people mentioning and 
retweeting them



Example:

6/30/2015 - Governor signed SB277



Tracking Events in Smart Dashboard

Governor signed SB277
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Word Cloud of all 5 Day Tweets (peak 
06/30/2015)  



All 5 Days SNA (In-degree) of 06/30/2015 peak
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All 5 Days SNA (Page Rank) of 06/30/2015 peak



All 5 Days SNA (Out-degree) of 06/30/2015 peak
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• 3 major groups: red, blue, and orange.

• Based on In-degree:
– Jerry Brown has the highest in-degree which correlate with the event 

(Jerry Brown signed SB 277).  

– Even though the highest in-degree (JerryBrownGov) was found within 
the blue group, the majority of the group in red represent the utmost 
influential opinion leaders in the network, and are mostly opponents 
of SB277. 

– The group in orange illustrated by Dr. Richard Pan and Ben Allen (high 
in-degree), are both supporters of SB277. Dr. Pan authored California 
legislation in 2012 that forces parents to consult with a doctor before 
using exemptions for vaccines. 

• Based on Out-degree:
– The majority of the group in blue represent the chatters, which are 

interested in re-tweeting or mentioning other user tweets.  They are 
characterized by the diversity within its members between opponents 
(VeronicaNadan, Out-Degree) and advocates (JerryBrownGov, In-
Degree) of SB 277. 



Example:

01/11/2016 - Mark Zuckerberg post 
pictures



Tracking Events in Smart Dashboard



Mark Zuckerberg post pictures
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In-degree



Out-degree



Top 5 Influential Users – In-degree Analysis

Users Count
VaccineXchange 8

doritmi 7
NVICloeDown 7
joegooding 6

SB277Referendum 6
ceestave 5

DrPanMD 5
itsmepanda1 5
jonrappoport 5
LaLaRueFrench75 5

Stutzy6 5
TannersDad 5
DrThomasPaul 4
EMcCra2 4
HealthRanger 4
JerryBrownGov 4
lizditz 4
YouTube 4





Top 5 Influential Users – Out-degree Analysis

Nodes Count
Biegenzahn 8

joegooding 7

lizditz 7
defendressofsan 6

doritmi 6

dmilat68 5

MRY_ivy 5
Beckyjohnson222 4





Conclusion

• Filtered tweets had higher attention degree 
than the non filtered tweets when compared 
to the 5 days events collected. 

• The content analysis for both, filtered and 
non-filtered tweets were related to specific 
events.

• The dynamics of the social network changed 
across time and events – influence depended 
on time and the event. 



Behavioral Health Analysis



Overview of Behavioral Health Analysis

• Purpose – to understand the sources, 
sentiments, and content of tweets on SB277

• Apply health behavior frameworks & theories 
to analyze tweets on SB277

– To what extend do behavioral theory constructs 
occur in Twitter communications about SB277?

– What factors are associated with the occurrence 
of behavioral theory constructs in Twitter 
messages about SB277? 



Steps of the Process
1) Literature review to identify behavior theories 

that predict whether parents vaccinate their 
children
• Health Belief Model (Most commonly used)

• Theory of Reasoned Action/Planned Behavior

2) Develop a code book to code SB277 tweets on 
key variables 
• Source characteristics (e.g., individual vs. orgs) 

• Sentiments (e.g., tone) 

• Content information (e.g., behavioral theory 
constructs) 

• Multi-level Model of Meme Diffusion domains



Steps of the Process

3) Select tweets for analysis – determine inclusion 
and sampling criteria 

4) Code and analyze tweets
• Analyze tweets in conjunction with Social Network 

Analysis 

• Analyze a representative sample of individual tweets 
to understand individuals’ communications about 
SB277 

5) Write paper for peer-review publication


